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Also illustrated, most steikingly and convincingly, i¢ the soundness of
the basic philosophy of warking in harmony with nature, so ably de-
vloped and championed by Richard Thornton Fisher, first director of
the Harvard Torest (1907-1934), in laying down an ccological foundation
a the only sceure base on which to ereet a structure of sitviculture which
will stand the tests of time and cconomic, practicability, .Almost without
exception, the success or failure of the treatments carried out may be

dircctly measured against the extent to which they departed from this
basic philosophy.

John C, Goodlett, "The Development of Site
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Concepts at the Harvard Forest and their

Impact upon Management Policy," Harvard Forest

Bulletin No. [I?, 1980’ D+ 27,
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RICHARD THORNTON FISHER

ANy history of Harvard’s work in forestry, written naw or hereafter,
will begin by naming Richard T. Fisher, whose untimely death oc-
curred on the ninth of June, 1934, When the Universiﬁy undertook
to teach forestry in 1903 he was selected by President Eliot to organ-
ize the course and was appointed, Instructor, Soon after, when the
Harvard Forest at Petersham was acquired in 1907, he became in
fact what he was later to be in name, its director. With respect to
all Harvard’s doings in the field of forestry during the years that have
rolled by since then, his has been the guiding mind, so that what has
been accomplished has been largely his achievement. In retrospect it
all seems to be tinged by the colors of his personality,  Fisher and his
work can no longer be thought of scparately.

Richard Thornton Fisher, born in Brooklyn, New York, No-
vember 9, 1876, was the only son of Edward Thornton Fisher who
had been the top boy in his form at lixeter and class poet of the
Harvard Class of 1856. Bad health interfered with the elder Fisher's
carcer, but during most of his life he engaged in teaching; fiest in
Brooklyn and later in Lanesboro, Berkshire County, where {rom 1883
to 1912 he conducted the Home and Preparatory School for boys.
He was a gentle soul and a man of native refinement of taste and
intellect, just as was his son. His wife, Richard's mother, was Ellen
Bowditch Thayer, a sister of Abbott H, Thayer, the painter,

Abbott Thayer,in whose company young Fisher spent a good part
of many boyhood vacations at Dublin, New Hampshire, was an im-
portant influence in the nephew's development. He was, as some
people know but many do not, a remarkable naturalist as well as a
distinguished painter. His theories about concealing coloration went
far beyond Wallace’s, were truly original and have now, in the main,
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been accepted.®  He not only saw birds and all other living things
with a painter’s highly trained eye, but he made what I think it is
correct to call a truly scientific approach to the study of the relation
of their shadow patterns and color patterns to concealment and there-
fore to their environment and their habits. Any scientist knows that
it 1s hard to recognize what is before your eye if it is not supposed to
be there, and that a large proportion of the “discoveries” have been
made because this person or that had confidence enough in his own
perceptions to recognize what countless other people might have
noticed long before.  Thaver could sce that the colors in which a
“conspicuous’ bluejay is dressed are no brighter than the colors of a
snowy landscape: that a scarlet tanager, who seems to demand atten-
tion if he pauses for a moment at the edge of the lawn, becomes almost
invisible in the top of the tree in which he feeds or nests.  And he
knew, or thought he discovered, the whys of such things. In his com-
panv Iisher learned what was ultimately more valuable to him than
vould have been an orthodox education in systematic ornithology or
botany. e acquired, along with a great love of nature, the art of
honest, curious observation and the habit of considering the relations
of things to cach other. '

Richard T. Fisher entered Iarvard with the Class of 1898, and in
due time received his A.B. degree.  ITe was an editor of the Advo-
cate and a member of the O.K. Socicty and Hasty Pudding club.
He specialized in courses in the English Department and graduated
with honorable mention in English composition.  Those of us who
knew him as an undergraduate assumed that he was likely to devote
himself to English studies and teaching.  As a matter of fact, during
the first winter after he graduated, he did serve the College as an
assistant in Professor Wendell's and Professor Copeland’s courses.
But meanwhile an accidental combination of events determined his
career. He spent the summer of "98 with a small party that C. Hart
Merriam, then at the head of the U. S. Biological Survey, took out
for a scason of collecting on the upper slopes of Mount Shasta, and

* Thayer was the real originator of “camouflage.” During the Spanish War he
tried to persuade the Navy Department that a uniform “battleship gray” was not the

right war paint for a cruiser—bat in vain. By 1914 his ideas had many champions and
all the navies then engaged covered their ships with patterns that were more broken and

.brilliant than those of a wood-duck.
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the experience with Merriam, worth more than any ordinary course
in zodlogy, awoke in him a realization that what he most desired was
some occupation that had ta do with nature. Coincidently, while on
Mount Shasta, Fisher encountered Giflord Tinchot, who had just
became Chicf of the Division of Forestry (later developed into the
Uhnited States Forest Service), and Me. Pxnchot aoffered him field work
for the ensuing summer,  Thereafter TFisher continued either in the
Forest Service or on leave of absence as a student in the Yale Forest
School, until he was appointed Instructor at Harvard, Before he
began to teach he had thus been one of the enthusiastic and “closcly
Lmt group 0( men who helped Mr. Pinchot get the practice of fovestry
under wav.”  While in the Federal Service he had done field work in
the west as well as in the cast.  His bulletin on the coast Redwood,
“the first careful study of that important tree,” and another bulletin
called “The Woaodlat,” in the preparation of which he collaborated
Cwith FLL S, Graves, were both brought out by the Bureau of F()rcctr)
1 1903, By that time he had also spent some months studying in
1 uropean forests; and, as a member of the fivst class regularly gradu-
ated from the Yale 1orest School, had received his Master's degree.
Although the first few vears of teaching look somewhat fraitless
from our present point in time, they were by no means wasted; for a
teacher learns much, and although the University then had no out-
doar laboratary of its own, F i‘ihCI was carrying on a consulting prac-
tice and could take his pupils to visit woodlots and opcratlons on other
pcoph. s lands.  But his trulv constructive period began as soon as
the Petersham tract was given to Harvard, The Foreﬁt immediately
became several tlungs in one,—an indispensable aid to instruction, a
field laboratory in which investigations could be carried on and ob-
servations could be accumulated without interruption, and a place
where new methods of silviculture could be demonstrated.  Soon
thereafter elementary instruction ceased to be oficred at Petersham
and no more students were enrolled unless they were alveady prepared
for advanced work, At first, it was the practice to move classes to
Cambridge and the Bussey Institute during the winter months, but
cold weather accommodations for a few men were later arranged at
Petersham. The lack of accomimodations for more has limited the
annual enroliment of five students.
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Most fortunately this tract had not been “‘skinned.” There were,
to be sure, treeless or cut-over areas in which experimental planta-
tions could be started forthwith, but the larger part of the tract was
covered with a growth in which almost every variety native to New
England and every :1gcvclnss was somewhere represented.  Profitable
cuttings could be made right away without detriment to the whole.
Thus Fisher was able, from the very beginning and until the recent
depression paralysed business, to administer the Forest as a con-
stantly productive property and to make it pay most of the operating
expenses.  Inasmuch as he succeeded, while doing this, in maintain-
ing and steadily improving the quality of the woods, he not only kept
his peace with University Treasurers who had almost no money to
give him, but made the Forest count continuous‘ly as an example of
practical management.

A forest yields the slowest growing of all crops.  When work
began at Petersham, hardly any studies of the silvicultural character-
istics of American forest trees had yet been made.  Public sentiment
in favor of conservation had been widely aroused, and a notion that
Luropean forests have been maintained by requirtng whoever cuts
down a tree to plant another, had got itself so widely disseminated
that one often heard people say, “We ought to have a law like that.”
Nurseries, both private and state-managed, were selling seedlings and
doing their best to popularize the planting of unbroken stands of
‘conifers. On the other hand the lumber industry was still drawing
largely upon the country’s remaining supply of primeval forest so
that an owner of eastern woodlands, who had any intention of bal-
ancing his ledgers on the basis of existing stumpage prices, could not
aftord to spend much on planting or on the improvement of a growing
stand.

In view of such conditions most people would have predicted that
it might be fifty or seventy years before any very significant conclu-
sions could be expected to emerge from the work that Fisher was
undertaking.  He himself realized that he could not hope to make
an immediate or sensational showing. More time might be required
than would be granted to him during his own life. But he went to
work patiently and without letting himself be diverted from what he
thought was a wise procedure or a truly instructive procedure by the
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temptation to do something showy. - And, in the course of fifteen or

twenty ycars, valuable conclusions did begin to emerge at Petersham,

and Fisher, who felt a normal craving for recognition, had the satis-

faction of realizing that competent professional brethren all over

this country and also abroad were welcoming these results and were -
beginning to discuss their implications.  An honorary M.S. that Yale

conferred upon himin 1929, pleased him greatly. During the decades

that lic ahead of us, as more and more lessons come out of the experi-

ments in the Harvard Forest, those who can understand will vealize

that they are, to no small extent, the ripening fruits of work that
Fisher inaugurated but could not live to complete. :

“What were the results that were achieved >—achieved, be it al-
ways remembered, by the aid of a small though enthusiastic staff and
very meagre funds. The question can be answered by citing a few
facts and by quoting certain persons whose professional opinions are
entitled to vespect. 1 shall speak first of The Forest and professional
connections, and last of the students, and of Tisher's personal
influence. _ ‘

Iisher was the first to recognize the. importance of distinguishing
between those local forest types which are purely témporary and
hence transitional in character, and those which contain the elements -
necessary for stability and permanence.  Outstanding among the
former when the Forest was acquired by the University was the “old
field” white pine type, which has reclaimed the abandoued fields and
pastures throughout New England.  So prevalent and productive was
this type that one can readily understand, and forgive, much of the
carly propaganda that advocated planting white pine in pure stands,
anywhere and everywhere. Fisher was one of the very first to see
that an undergrowth of desirable hardwoods invariably became estab-
lished under the pine canopy in ddvance of logging, and that, with
equal certainty, this hardwood formed the bulk of the next volunteer
crop. Recent studies have shown that fully cighty per cent of the
arca formerly occapicd by “old field” pine now supports mixed hard-
woods. VWith the very first cutting on the Forest, in 1908, Fisher
began a quarter century of intensive study of the white pine-mixed
hardwood succession, gradually evolving a complete system for re-
placing a temporary type, inherently poor in quality of product and
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inimical to the maintenance of soil fertility, with a mixture of hard-
woods of potentially high quality, possessing marked soil-building
“properties and a maximum of security and stability, all without re-
course to planting.

Prior to 1920 American foresters, generally, paid little attention
to a very definite link between the condition of the soil and the trees
growing thereon. They had usually accepted forest soils as being
simply good, bad, or indifferent. Fisher's carly observations sharp-
ened his interest in this and a visit which Dr. Henrik Hesselman,
Director of the Swedish Institute for Forest Research, made to Peter-
sham led him to focus attention on the problem of soil relationship.
With the collaboration of Professor P. R. Gast special investigations
were undertaken.  [isher emerged with an cntircl_\' new view point.
[t 1s owing to this that the Harvard School is to-day carryving on its
fascinating researches in this field. . And it is also on this account that
similar investigative projects are being furthered at the Black Rock
Forest. Tt is fair to say that Fisher stimulated a new and essential
interest in forest soils.™

The FForest has acquired a reputation, both within and beyond the
boundaries of the United States. Mr. P. M. Barr, Chief of Rescarch
in the forest service of British Columbia, wrote in 1928 that it offered
“morce in the way of instruction and mspiration than anv place he had
visited.”  Dr.von Maltzahn, of the Mecklenburg Forest Service, said
in that same vear that he considered it the most instructive example
of forestry in America, and added that if he were looking for exam-
ples of applied silviculture on this side of the Atlantic, he would
mention one word: “Petersham!”  NMr. R. S. Schonland, of South
Africa, wrote to Mr. Fisher after his visit in 1927 —% really do not
think that [ was ever able to collect so much information in so short
a time.” “Forest News,” edited at the first thorough-going School
of I'orestry which was established in this country—that at Yale,
where Fisher took his own MLF.—rccently said that at Petersham

* For guidance in making the statements in this and the preceding paragraph I am
indebted to Mr. A. C. Cline of the Harvard Forest, Mr. H. H. Tryon, Director of the
Black Rock Forest, and Dr. Austin Cary of the U. 8. Forest Service. It has further been
my privilege to read a large number of letters from men of professional standing and

competence, some written before Fisher's death and some since; but unless I quote them
directly, it seems unnecessary to retail their names.
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the “record of continuity in intensive silvicultural practice is probably
unequalled in America and it is to the cumulative results of this man-
agement that Fisher’s contribution to forestry owes its great value.
. . . The Harvard Forest gives to the profession that which is most
nceded now and which will continue to be our most urgent requirement
for decades to come—a demonstration area where the actual working
out of forestry practice as a successful business venture can be studied
at first hand without having to visit a foreign country to convince our-
selves that it can be done.”

During the last few years Fisher and his assistants and an un-
named friend of the Harvard Forest have been making plans for a
Jitthe museum at Petersham, and have been preparving exhibits in the
form of scenes like the “habitat groups™ that have been beautifully
installed in the New York Museum of Natural History, When these
are completed and shown, T am confident that they will be found to
convey both historical information about the ev olution of our New
Lngland forests and practical information about methods of manage-
ment in such a revealing fashion as has never been before,

In addition to the work that was done on the Petersham tract
itself, extension work that was carried on by rendering consultative
services has undoubtedly been important.  Fisher established advisory
relations with a long list of private estates, lumber companies, wood-
working industries and corporations controlling water supplies.
Many of these people were skeptical and distrustful at the outset,
Hard headed operators couldn't have been expected to approach
forestry in any other spirit. Tact and salesmanship alone could never
have won their respect.  But Fisher convinced them that he could
make their problems his, and that he had common sense to offer as
- well as knowledge. By means of these connections the range of ex-
periment and experience open to the staff and students at the Forest
was widely extended, and on the other hand the staff of the Forest
was enabled to exert an active influence in the determination of meth-
~ ods of management.

The officers of the Massachusetts Forestry Association leaned on
Fisher for advice. Although I think he seldom appeared at 16&!81’1-
tive hearings, he had a great deal to do with the formulation of all the
carly laws concerning forest matters that were enacted in Massachu-
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setts, and he was especially helpful in connection with the forest taxa-
tion law of 1922 and the establishment in recent years of town forests.

Although a forester has to be rigorous about costs and returns,

just like a thrifty farmer, Fisher was quite clear about the fact that a
forest, enduring as it does for decades and perhaps centuries, should
yield other benefits to the community besides logs and cord-wood that
can be turned into dollars. It affects a water shed and the local
atmosphere. It transforms its own soil. It harbors different kinds
‘of game, according to its tvpe, and similarly birds and beasts that
matter to the farmer. The woodlands offer opportunitics for recrea-
tion, and inasmuch as American tax payers will have something to
say about the rapidly increasing number of Federal, State and town
forests, it would be a practical mistake as well as a pity to overlook
wsthetic values.  All sorts of considerations should be taken into
account. Tt was often a delicate matter for the Director of the
Harvard Forest to maintain happy relations with the Petersham com-
munity, composed, as it is in part, of tax paying farmers who might
easily be troubled by the withdrawal from the tax rolls of a large
tract of land, and partly of summer residents who are inclined to be
sentimentally resentful when handsome trees are felled. Both Har-
vard and Petersham will remember with gratitude that Fisher was
endlessly patient and considerate about the relations of the Forest to
its neighbors and to the town. So important was this that it seems
relevant to note that Fisher went further and took such a part in the
town’s own affairs that hie became one of its leading citizens.

The people of Petersham could sce that he was not a new fangled
kind of lumber man, but a fellow townsman who loved their country-
stde and cared about the general welfare no less than they did. They
were aware that, like some of themselves, he was a good fisherman,
an excellent rifle-shot, and a true sportsman. The Petersham Coun-
try Club’s recent resolution on his death is worth quoting :—"“The
golf links of the Club are the result of his imagination, of his enthusi-
asm, of his practical genius, and of his untiring cffort and continuous
care. The spirit and sportsmanship of the Club were fostered by his
friendliness and his example. The Club can never regain in a single
person what it has lost by his death.” When, recently, the State
Highway Commission proposed to straighten and widen the highway
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passing through Petersham, Fisher's promptness, ingenuity and tact
contributed largely to the adoption of a pl:m that will swing the road
past on a detour and spare the village.

Apart from the development of the Forest and its affiliations with
the local and the larger community, there was alwayvs the tc:lch.ing.
it will be recalled that elementary instruction was not given after
1907 and that since then the Forest has been a station !'or research
where oni) a few men at a time have been accepted as students.
About nlmt_\ of them have now received the Master's degree in
Iorestry on Fisher's recommendation and about thirty-five more have
studhed at the Forest without taking degrees. " Nodest as these num-
bers may scem at first glance, they represent a considerable contribu-
tion to the ranks ol a qm.lil and young profession,  Furthermore the
contribution .1ppca| to have been n significant one.  How ge enerally
the graduates have stuck to the pwicﬂsmn ts indicated by the fact
that more than t:i-\'t\ of them are members of the Society of Ameri-
can Foresters, and at least twenty are cnygud inresearch, One is
a Senior Lecturer at Methourne Univ ersity; another is Director of
the Pack Demonstration Forest at Warrensburg, New York: another
is Director of the Black Rock Forest. Once is Chiet of the Indian
Forest Service in the Tnterior Department: two are heads, respecs
tively, of the New York and Massachusetts State Forestry Dcp.nt-
ments.” Some are hilling other positions of high ll.'.\])l)llSlhltlt) in the
Iederal and State Services, and others are professors or instructors
in Schools of Forestry or are leaders in the profession at large. Pro.
fessor H. S. Graves, Director of the Yale Schoo! of Forestry, writes
“o oo Dregard Fisher's work in education as one of his largest con-
tributions to forestry., He properly resisted the idea, still held by
many, that a practical man with a moderate knowledge of fﬂlthl\'
can meet the requirements of the profession. The great influence
which the Harvard Forest has exerted and will continue to exert is
derived from the high standards in education which Fisher set, from
the character of his teaching, and from the vision of the broad sighiﬁ-
cance of forestry in our national life which has been emphasized at
the institution.” ]

Such facts are what might be called the records of achicvement,
but it would be wrong not to speak of something that Fisher brought
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to all his tasks and into all his relations with his students. 1 refer to

“certain personal qualities and to the influence of his own example,
All the notices and letters wbout him that I have seen since his death
remark on these things. Me. Tryon adds to what I have already
quoted from him: “T think his greatest gift to men like myself was
the inspiration of his quiet, humorois, unceasing enthusiasm.”  Dr,
L. G. Romell, a Swedish soil scientist, writes: “Ile had more of that
biological feel for and with his forest than is usval with American
foresters in particalar.  This, to my mind, is a very essential thing
for a silviculturist and forest ccologist,—so essential, indeed, that
only men gifted with that feel can be expected to show the way to
newer and truer methods in silviculture.””  Another says :—"' My
own feeling on the subject of Professor Fisher's service to the profes-
sion is that his greatest contribution was the clevating and refining
influence of his own character and personality and his philosophical
and far-sighted approach to the innumerable problems that confront
every new profession.”

When Fisher was young he went about in a perpetual state of
moral and wsthetic cbullience, quoting Wordsworth, Shakespeare, his
uncle Abbott Thayer, Thoreau or R, L. Stevenson-—the latter more
than all the rest, for during a certain youthful period Stevenson came
near to being his divinity, We used to laugh at him, and he would
then join in the laugh with entire good nature, and the next minute
he would invite us again to flutter upward toward the empyrean,
Time (which means age), a happy marriage, children, family cares
and innumerable work-a-day duties quicted him and hardencd his
gristle.  The inner warmth remained but the cbullitions died down
and, strange though it may sound to anyone who knew him only as
an under-graduate, he became rather reserved. An anonymous corre-
spondent of the T'ranscript has recently referred to him as “an idealist
with the love of beauty so completely filling his life that in spite of his
great gift of making all men his friends, he seemed a little apart from
them all.”  This correspondent adds :—"'A quict dignity was his, and
the real simplicity of a philosopher who looked for the good in all
things and generally found it,” . '

If I may offer my own testimony, I would add that he was the
most interesting and dciightfﬁl out-of-doors companion whose com-
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pany I have ever enjoyed. He saw the sunlight at play among the
leaves as well as the forms of the foliage. He noticed everything that
went on about him and his mind was discursive rather than just syste-
matic or analytical. Birds and beasts, plants and trees, earth worms
and soils, streams and ponds and the history of the transformations
that have been wrought on the New England hillsides—such matters
were not divided and distributed into special compartments in Fisher’s
mind.  Their interdependencies were as interesting to him as were
their separate idiosyncracies. -Although he looked like a professor—
bald head, little blond beard, spectacles, and often a ruminative look
in his blue eyes—he was not a bit pedagogical. He did not try to
exhort or instruct; he wasn't forever dr:zgging forth the nomenclature
and technicalities of a specialty while leaving it to others to relate it
to the realm of one's ordinary interests.  Quite the contrary, he went
about as if asking for nothing better than to take a walk and enjoy
the scene.  Ile entered into vour interests, and not until you were
wise cnough to turn the talk upon what vou found in the woods, did
you begin to draw out his special wisdom.  What he then imparted
had the quality of suggestion rather than the quality of doctrine.
Not that he was vague or inaccurate—to give that impression would
be quite wrong. But his imagination was active, and it seemed to
envelope any discrete splinter of reality in a halo and penumbra of
fascinating relationships, discernible or still to be explored.

There lies before me a letter from a friend of Fisher's—not a
forester it so happens—who knew him intimately for thirty-five years.
“T did not realize until lntcly,” he writes, “how much I owed to Dick.
From those early days he opened, somehow, for me the doors of
romance. Fields that were without limit.  First of all in music. In
biology, and everything that had to do with nature. To some extent
in literature. And always he was on the side of appreciation rather
than of criticism. He became a part, or a possible part, of all my
recreations. (Incidentally he was my most sympathetic audience. He
believed in me.) I shall miss Dick, but above all I shall miss what he
understood and appreciated. The world and the sunlight seem poorer
without his response.” If the writer of these sentences were to be
reminded that Dick Fisher didn't know a great deal about music

[15]
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spent in Cambridge, so few officers of the University ever visited
Petersham, and so very few of his students were graduates of the

College, that the Harvard Community can hardly be expected to

realize what he did or to perceive where his labors are bearing fruit.
The men whom he trained and who were influenced by his spirit have
entered a profession that is new in America. Preceded and led by
only a dozen or so of his own contemporaries, the generation of
foresters into which his pupils have been recruited will have to be
reckoned as the pioneer generation.

Naturally Fisher had his troubles and his disappointments.  But
he never had a crushing sorrow to bear, and T think he would agree
that his life was unusually happy. Sympathy and the companionship
of people whom he could like and respect, which were very necessary
to him, were offered him in good measure; for in addition to his own
family he had a small host of friends. He was convinced that the
work in which he had engaged was worth doing and knew that he
could do 1t well, 11e enjoved doing kind deeds and giving out sym-
pathy and encouragement to others.  And he alwavs kept his eves
and his heart open to the beauties of both the visible and the invisible
worlds.

HexRrY Jares, '99
August, 1934. *

#* R .

The Harvard Forest, 1907-1934: A Memorial to its First Director,
Richard Thornton Fisher, published by the Alumni of the Harvard Forest
(Cornwall Press, Cornwall, N.Y., 1935), pp. 1-15.
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Bulletin 123

MASSACHUSETTS FORESTRY ASSOCIATION

SILVICULTURE FOR COUNTRY ROADSIDES

By Richard T. Fisher, Director of the Harvard Forest.
and Tree Warden of Petersham

A Suggestion to Tree Wardens and Highway Surveyors

LONG most country roads there is a strip of un-
used land between the edge of the road bed
and the boundary of the right of way which

requires, from time to time, a good deal of attention

especially for heavy loaded traffic. It then becomes
necessary for the road crew or tree warden to “brush
out” the roadside. The ordinary way of doing this
is, to a large extent, a waste of money, because the
improvement brought about is

[RETRAETR Aoy
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~

only temporary, and when the
next operation falls due, it is
more costly than the first,
View Number One shows
a typical roadside immediate-
ly after the highway surveyor
has finished “'brushing it out.”
As the picture shows, all vege-
tation is cut clean from the
road to the boundary of the
right of way. In some towns,
the material cut is left where it
falls or half-heartedly thrown
back, notwithstanding the {act
that the law requires it to be
disposed of as a precaution
against fire. [Furlhermore, the

VIEW NUMBER ONE

from the local tree warden or highway surveyor.
Except in thickly settled neighborhoods, these road-
side strips, commonly about a rod and a half in
widih, grow up lo a‘tangle of woody vegetation
which, in its carly stage, is usually known as “‘brush.”
From time to time these thickels grow and spread to
such an extent as to restrict the use of the highway;

appcarance of the roadside is

anything but improved and the

prospect of any effective shade is postponed a num-

ber of years, These results, however, are not the

most important, either from the point of view of town.
finances, or the traveling public. '

View Number Two shows how such a roadside

looks three years after it has been “brushed out.”

Practically all the woody vegetation which was cut
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in the process, has sprouted {rom the roots, sending
up several stems where one grew before.  The most
worthless, such as grey birch, alder, or poplar out-
grew all the more desirable and long-lived species,

and the general rate of growth of the new thicket is

prevent the formation of the deep dust that comes
Finally if all

these favorable conditions can be atlained, it is surely

in long, diy spells, is a good thing.

worth while to have a roadside that is pleasant to
Al these

benehts can be secured if

travel along and attractive 1o look at.
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the natural vegetation, instead
of being fought, is intelligently
favored.

Three

View Number

shows whal may be expect-
ed f This

road has not required the ex-

this 1s done.
pense of a dollar in keeping
down brush for the past
fiftcen vears. And even the
bed itself
conspicuously more durable

road has been
by reason of protection
On this road-

side, there are just enough

from wealher.

trees lo make a complete
shade for the ground beneath,

VIEW NUMBER TWO.

from two to five {cet per year. Thus in so short a
period, there is an even denser barrier beginning to
crowd the road, and the species which compose it are
still more predominantly of the kinds that could never
make a desirable roadside tree.

What are the objects to be aimed at in the public
care of a country roadside? For the ordinary small
town, perhaps the first is economy, a condition which,
while admitting the best use of the highway, can be
maintained with the least expense, Taking the
whole year togcther, there are a number of seasonal
and climatic factors that must be considered. In
winter, it is desirable that the road should hold what-
ever snow may fall and yet be free from drifts. For
teamsters much on the road, a certain amount
of shelter is also welcome. In spring, a road
should be enough exposed to sun and wind to dry
out quickly. In summer, whatever tends to reduce
the washing due to heavy thunder showers, and to

without covering the road il-

self.  The effect of this has
been that all the small vegetation, weeds, and under-
brush has been killed by the continuous shade,
which is the only practicable way in which such
growth can be killed. The existing trees are
sufficiently free from lower branches to allow some
air circulation across the road and to make it possible
to see out on each side across the country, Al the
snow that falls lies level without drifting, and does
not melt off nearly so rapidly during a thaw as where
no trees exist. Lastly, the road is shady in the sum-
mer, and sheltered in the winter, and it is largely self
maintaining—as to lhe roadside alone, wholly so.
Once such an arrangement of trees is established, it
should keep the roadside in satisfactory condition for
fifty years.

To bring about these conditions, it is not neces-
sary that the official in charge of the roadsides should
go lo any additional expense, but merely that he
should leave standing a sufficient number of the right

[24]



kind of trees so that in time the Lwo sides of the right
of way will be continuously shaded.  Anyone who
takes the trouble o examine carelully a roadside
thicket will discover that there are almost always
mixed up and partly concealed in (he general vege-
tation a considerable number of seedlings and small
It s
chiefly because many of them are slower growing in

saplings of the different kinds of lorest trees,

carly life than the worthless species that they are so
apt to be at that time unrecognized.  The only ad-
ditional cost in “brushing out' a roadside properly
is the labor of picking out and marking the trees
which should be left standing. Where the general
average of the growth is less than ten fect high, the
aim should be to feave cnough trees on the strip, so
that they will not be more than filteen {eet apart,
and scatlered fairly evenly over the rod and a hall
of roadside. When these trees have reached a height
of forty to ffty fect, there will, of cowrse, be not

more than hall as many in

If a
second cutting should have to be made within four or
live years, the trees left in the first operation will, by
that time, be large enough o be recognized and

out all the rest of the trees and underbrush.

spared withoul marking.

Not all species are equally desirable as roadside
trees.  They differ as to their habil, rate of growth,
permancnce, resistance lo insects and discase, and
effect upon the road.  White ash and red maple, for
example, are not caten by the gypsy moth, and are
otherwise apt to last well on the roadside. Less re-
sistant but good are clm, sugar maple, beech, yellow
birch, and red oak. Grey birch is not desirable be-
cause it is easily bent over by snow and sleet so as to
obstruct the road. Poplar, though better than noth-

ing, is a short lived tree and subject to fungus disease.

Chestnut is no longer worth counting on, because
practically cerlain to die of the prevalent chestnut
White pine 1s an excellent spectes for a

disease.

thrifty condition, The obyject
of leaving them closer to-
gether at the outset is to bring
about, as carly as possible, the
complete overhead shade that

will begin to kill out under-
brush.  Under these circum-
stances, it would be a good
thing to cut out about half the
number of trees originally left,
soon after their tops have be-
gun to interlace. Nevertheless,
if this is omitted as being too
costly, the trees will gradually
thin themselves and steadily
maintain shade for the ground.

A good way to manage

the first cutting is for the fore-

man to tag the trees that are

to be left standing, by tying on small bits of rag or
colored string. These trees should be trimmed up at
least as high as a man can reach, and none should be
left standing within Uwee feet of the edge of the road.
With these restrictions, it is simple for the crew to cut

VIEW NUMBER THREE .

roadside, but should not be allowed to grow near
enough to hang over the road itself. White pines
which overshadow the road prevent much snow from
reaching the ground, and cause troublesome bare
spols long after there ts good sledding elsewhere.
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The same is true of other evergreens, all of which are
but little attacked by leal-cating Insects and gener-
ally hardy. However, mn the country districts, the

The

essential thing 15 1o provide enough [aily long-lived

choice of species is not of the first importance.

trees to make overhead shade for the ground, and
thus to avoid the frequent expense of keeping down
underbrush and sprouts.  View Number Four shows
a roadside just alter having been treated according

to this method.
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VIEW NUMBER

In preparing this article for the Association, Professor Fisher had in mind primarily, the work of the
Tree Warden and the Highway Surveyor, but we believe that many of our members and others can apply
these principles to good advantage to private ways and other places where “brushing out” is required.

At this time when municipalities are economizing in every way possible, probably little money will
be spent, in planting roadside trees, but some brush cutting will have to be done. Proper thinning of brush
in most cases is equivalent to planting trees. Therefore, we feel that this article is timely, and should be given
careful consideration by those in authority in towns.

To many people, a tangle of wild growth along a roadside is more attractive than rows of planted trees,
but in these days of rapidly moving vehicles, this scheme for roadside adornment is impracticable especi-
ally on narrow and winding highways. Even our beautiful back woods roads are now frequented by auto-
mobilists, and the public is beginning to demand legislation to provide for clearing the roadside of brush, for
the safety of travelers.

The application of silviculture to our roadside problems, will we believe prove a happy compromise be-
tween those who would have nature take its course and those who would have the right of way cleared of
woody vegetation. The informal grouping of trees which will result from the practice of these principles
will greatly improve the landscape along our country roads where repeated “‘brushing out” too often
leaves the roadsides ragged and unatiractive.

4 Joy §t., Boston, Mass,

April, 1918

H. A. R. '
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What Is Thought of the Forest

The following comments from professional, scientific, and business men
who have visited Petersham indicate the progress which the Forest has made
toward fulfilling its objects of management.

From P, W. Barr, Chief of Research, British Columbia TForestry
Branch, January 22, 1928:

“As one who is interested primarily in the practice of for-
estry in the woods, may [ assure you that your Forest offers much
more in the way of instruction and inspiration than any place [
have wvisited.”

From the "“Blister Rust News' of the Department of Agriculture,
1928:

“Asked what he considered the most instructive example of
forestry in America, Mr. von Maltzahn (of the Mecklenburg
f*orest Service) stated that he was most impressed by the Harvard
Forest at Petersham, Mass., and that every German forester might
be able to learn in this forest.”

From W, B. Greeley, Chief Forester of the U. S, Forest Service.
April 21, 1928;

“The two days at Petersham last August stand out as red
letter events for many reasons, among them that [ felt closer on
that occasion to native American silviculture than at any other time
in my life.”

IF'rom Charles H. Keith, President of the New England Box Com-
pany, Greenfield, Mass., June 27, 1924

“I can say so far as the New England Box Company is con-
cerned that the research work which is being done (at the Harvard
Forest) and which no individual can afford to do, is going to have
a very important place in the reproduction of timber for New Eng-
land. We are convinced of its practicability because it has made
profits for us.

"“Professor Fisher is spending a good deal of time to improve
the marketing of Forest Products and has demonstrated to us a
possible saving of $30,000 a year in the lumber being used by us
to make boxes. At the Harvard Forest they show you results and
not theory. . . . They are making constant progress in convert-
ing lumbermen and manufacturers to the value of the quality of
the service they render.”
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From D. . Lauderburn, consultant for lumber and paper com-
panies, 1929:
“It 1s very fortunate for our profession that there is such an
organization as the Farvard Forest. ... Such studies . . . are very
helpful to us who are in private and consulting work, trying to
establish such silvicultural work as 1s financially possible, but with-
out the training and opportunity for much silvicultural research.”

From the “"Nature Magazine” for July, 1927, an article, “"Show
Windows of Forestry' by Tom Gill:
“"The Harvard FForest at Petersham is a perfect forest labora-
tory, the most interesting in the United States.”

From the “New England Homestead” for August 22, 1925, an
editorial, “Farm Forestry Made Izasy™:

“Experience in the Harvard Forest and the facts it has proven
in field and laboratory give to the results actually achieved by
Director Fisher and his co-workers a value that is as intensely
practical as 1t 1s thoroughly scientific.  Because of this truth,
because the lessons learned here are just beginning to be applied
by farmers and lumbermen throughout New England, and because
these casy methods mean profits instead of loss from waste lands,
a study of Harvard FForest results has been made by our President,
Herbert Myrick, and will be featured in The Homestead through
the coming winter in time to be of most scasonable interest—a
series of stories and pictures of human interest and much practical
value.”

From the “Service Bulletin™ of the U. S. Forest Service for May
4, 1925, an article, ““The School of the Woods” by Ward Shepard,
Assistant Chief of the Public Relations Branch of the U. S. Forest

Service:

“Every forester in the United States ought to visit the Har-
vard Forest to see the possibilitics not merely of growing timber,
but of forestry as a craft, an art, a satisfying pursuit.”

From the “Yale Forest News''—the alumni journal of the Yale
School of Forestry, which 1s the oldest and most influential profes-
sional school of its sort in the country—for April, 1926:

“This record of continuity in intensive silvicultural practice
is probably unequalled in America and it is to the cumulative
results of this management that Fisher’s contribution to forestry
owes 1ts great value.
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“The Harvard Forest gives to the profession that which is
most needed now and which will continue to be our most urgent
requirement for decades to come—a, demonstration area where the
actual working out of forestry practice as a successful business
venture can be studied at first band without having to visit a
foreign country to convince ourselves that it can be done. [FFisher
represents the new idea in America, which must supplant the old
pionecer psychology of prodigal waste.”
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Why the Forest Needs Funds

Up to a few years ago the Forest had had no financial support other
than the income from forest products and the tuition fees from rescarch
students, necessarily few in number.  In the last five years the necessary
expense of scientific work—maintenance of records, enlargements of equip-
ment, upkeep of buildings, etc.—has reached an amount which the income
from cuttings cannot and should not be expected to meet. On the contrary
it is felt by a large number of the scientific and business friends of the Forest
that some of the area should be withdrawn from the necessity of periodic
cutting (with consequent reduction of income) because of its special and
unique value either as illustrating conditions that are vanishing or because
of the demonstration value of the results of certain treatment. Furthermore,
the members of the stafl are very inadequately paid and their continued ser-
vice 1s largely due to the special professional value of connection with the
Forest and to faith in its future. At present, although the Forest is produc-
ing as great a revenue as ever, there 1s an annual deficit, which has been met
by annual gifts. If the fruits of twenty years of building are to be realized
and secured for the future, the Forest must have a substantial increase in its
resources for unrestricted application to the maintenance of the plant—both
buildings and forest—and to the organization for rescarch and record at
Petersham.

What the Forest Needs and for What Purposes

The amount required to secure these objects is a minimum of $300,000.
At least $275,000, should be an endowment for salaries, building mainte-
nance, and to meet the general overhead of conducting unproductive and
experimental work in the woods and releasing from cutting such areas as are
most valuable for demonstration and scientific purposes.  $25,000 is needed
for necessary alterations and improvements in the headquarters building. The
present building 1s ample in size, but a dangerous fire-trap and unsuitable in
design. It needs a small fireproof wing for records, maps, etc., a central heat-
ing plant, new and safe wiring for electricity, a garage for the Forest cars, and
a scparate cottage for the superintendent, so that the wing now occupied by
him may be used for other purposes. Mr. Bulfinch, of the firm of Coolidge,
Shepley, Bulfinch  Abbott, estimates that these alterations will cost from
$20,000 to $25,000.
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Present Status

Income
Forest Production Rescarch Fund, $100,000 % 5.500.
Biiss Fund, 500,000, salaries 1.500.
scholarships oL 1.500.
Tuition fees (average) 1,004,
Sales of forest products - 15,600.
Rent of cottage and student rooms . 604,
Lxpenditures
Forest operations $10,000.

Maintenance of buildings, equipment, unproductive
expenimental and woods labor and other over-

head . S 6,000.
Salaries:

Direcior . ‘ 3.000.

Assistant director 3.000.

Rescarch associate 1,200,

fPorest assistant 2,500,
ixpenses of research: supplies, equipment, transpor-

tation, et , 1.500.
Schiolarships : o 1,500,

Dehctt, 53,600,

Status with Required Endowment

Income

Forest Production Research Fund. $100.000 $ 5.000.
Bliss Fund, $60,000 3.000.
New Endowment ($300.000 less $25.000 for

building) = .. . . S F3.730.
Tuition fees .. . .. - . 1.000.
Sales of forest products (reduced operations) . . 12.000.
Rent of cottage and student rooms . .. ... . 600.

Lxpenditures

lorest operations.. . e e el ... %10,000.
General overhead: supplies, equipment, roads, book-

Keeping, town gilt in lieu of taxcs, insurance,

unproductive woods work, and general superin-

tendence e 6,000,
Salarics . . ~ 15,000,

Dircctor,

Assistant director,

Rescarch associate,

FForest assistant,
Building maintenance. ... },000.
Scholarships . .. ... .. o 1,500,
Research expenses: supplies, equipment, transporta-

tion, ele. . ... 1,850.

¥ &

$25.100.

528,700,

$35.350.

$35.350.

* Toward this salary an cquivalent sum is contributed by the U, 8. Forest Service.

*¢ Safe expectable rate of return,
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NEW ENGLAND FORESTS: BIOLOGICAL
FACTORS!

~R. T. Fisher

Tue OriciNaL CLiMAX FoORrREsT

HEN settlements were first established on our coast, early

in the seventeenth century, New England was almost

entirely forested. The accompanying map indicates the
general composition and.the distribution of the tree species originally
characteristic of the district. Broadly speaking, the occurrence of
these regional units of forest is governed by the climate, physiography,
and soils. Thus northern New England was in the main covered
with spruce and fir and the so-called northern hardwoods: beech,
vellow and white birch, and sugar maple. Southern New England
was mainly dominated by a large variety of hardwood species more
characteristic of the Middle States, in which a number of specles of
oak and hickory predominated. Between these two extremes was a
large more or less transitional area, roughly described as ““Central
New England,” where white pine and hemlock mingled in varying
proportions both with species characteristic of the adjacent regions
1o the north and south, and with cerrain others, such as red cak
and white ash, not originally so abundant in cither. None of these
regional units was sharply distinet, but each exhibited extensions due
to the effect of elevation or of fundamental soil composition upon
climate and moisture. Thus the northern forest extended well down
into Berkshire and Hampshire counties into Massachusetts, along the
higher elevations of the Berkshire Hills, and in a few elevated spots
in Worcester County. Similarly the oak forests of southern New
England came north {or a considerable distance into the lowlands
of southeastern Massachusetts and up the Connecticut River valley.
Cape Cod, almost a climatic and geological unit by itsclf, bore a forest
principally of pine and oak.

In size and outward appearance these so-called original forests
were in marked contrast to most of the woods of today. Tn the mamn
the stands were mixed, often containing a great variety of species
of many sizes and ages. T we disregard extremes of situation-—=uch
as mountain summits, sand plains, or swamps—and consider only
the preponderance of arca where temperature and moisture were not
subject to wide variations, the life history of these forests, whether
in the north or south, was much the same. Over central New England,
for example, one mayv picture a forest in which broad-leaved trees

1 For notes see below, p. 222,
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NEA ENGLAND'S PROSPLEECT
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16, 1—Torest regions of New England, Based on map of forest reglons of thie northeastern United
States, by I W. Stickel, Northeastern Forest Experlment Statfon, Jan., 1927, Altitudes generalized
{rom 1, S, Geol. Survey's map of the United States, I ! 2,500,000, 1914,

and hemlock formed a dense stand from eighty to one hundred feet
high, above which, either by small groups or single trees and varying
greatly in abundance, white pines reached a height of 150 feet or
more. It is generally believed that such a forest was self-maintaining,
in other words that the losses through old age or injury were recruited
from younger and smaller trees gradually developing underneath, so
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NEW ENGLAND FORESTS

that over periods of centuries and on the average the representation
of species remained about the same and the general size and appear-
ance-of the forest was unchanged. This condition of equilibrium is
what is generally called a “‘climax forest.” It means that if the
stand is truly self-maintaining, all of the species represented are
long-lived and more or less capable of reproducing and surviving for
long periods under the heavy shade and prolonged suppression of
the larger trees.

Craxces 1N THE CrivMax Forest

- It is a popular if not a scientific idea that the primeval forest
was almost as changeless as the hills. If the ordinary physical factors
of temperature, rainfall, and the other manifestations of climate
- were regular in their operation and not complicated either by excep-

tional changes or by the influence of man, as on sheltered sites with

deep soils, some forests might indeed remain unchanged for indefinite
centuries. If, however, we study—as has recently been done’—the
detailed records of life history in such original forests as still remain,
we find evidence, even with no human factors in operation but the

aboriginal Indian, that there must have been over long periods im-

portant changes in the distribution of species and the character of

the forests within cach of our climatic regions. Undoubtedly forest

s ore more prevalent and destructive today than when the Pilgrims

tanded: bur there s convineing evidenee that everywhere fires were of

perindic occurrence both from the pracuce of the Indians and occa-
sionally from lightaing.  The principal difference between the aborig-
inal forest fires and those of today is that the carlier fires were probably
less destructive in the larger woods and less prone to cover big tracts
in a single burn. In addition to fires it is only necessary to consider
longer stretches of time, such as centuries or more, to find unmistak-
able signs of other destructive agencies: windthrow, generally occur-
ring on uplands or exposed ridges and often prostrating large areas
of trees; Jightning, which sometimes kills a dozen or fifteen trees with
one bolt; ice storms, shattering many acres of tree tops; and, probably
in the wake of these, fluctuating attacks from injurious forest insects
or discase. It is likely, especially on drier and more exposed sites,
that such periodic calamities as these, upsetting for a time and some-
times over large areas the equilibrium between local climate and
soils and the natural requirements of tree species, were collectively
the most powerful intluence governing pre-Colonial forest history.
“Without the recurrence of fires we should not have had the heavy
forests of pine in central New England reported in some localities by
the carly sertlers. [t ix likely also that, without these periodic upsets
providing breaks and exposures in the ancient forests, many of our
short-lived, Heht-sceded species such as gray birch, pin cherry, and
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aspen would have been even more rare and restricted in distribution
than they actually were in the original forest. Thus, while arcas of
Dig timher certainly predominated in the carly forests as traversed
Iy the pioneers, there must also have occurred many areas where
reversions 1o younger woods or shorter-lived species were in progress.
As 1 background for the study and understanding of forest succession
and growth, and for interpreting the many and varied [arms of
degencration that have followed settlement and development, the
original or climax forest is invaluabte, It is unfortunate for scientific
as well as economic reasons that today lfess than 3 per cent ol existing
forests date back to the settlement of New England.

To understand what has happened to the remaining 03 per
cent of our original forest area, it is necessary to trace the progress
- of the use of land down to the present day.? In such a complicated
development only the principal tendencies can be touched upon. As
regards ultimate cffe¢t upon the forest, we may almost disregard the
century from 1600 to 1700, This was in the main a period of pioneer-
ing. For the most part the settlements and clearings, at first mainly
for agricultural purposes, were confined to coastal strips of a few
leagues in width ar 1o the bottom lands of important rivers, like the
Connecticut.  Aside irom the initial clearing, such timber as was used
and the little that was exported was culled at convenient distances
from the sca or along the principal rivers. Furthermore, much ol
the land thus cut or cleared has continued to be devoted to agricultural,
industrial, or residential uses and may be omitted from consideration
*.of forest history in general, The bulk of the forest area, however,
did not begin to be seriously altered until the carly eighteenth century
with the settlement and gradual development of the interior.

In the forest history of the last two hundred years we may distin-
guish two main types of land use: farming and lumbering. Although
at the start and in the typical small community of the eighteenth
century the two forms of use were combined, the lumber business as it
became better organized spread into the wilder portions of Maine,
New Hampshire, and Vermont, where farming was difficult or impos-
sible. We may thus for simplicity consider southern New England,
including roughly the arca south of northern New Hampshire, central
Maine, and northern Vermont, as a region primarily affected by agri-
cultural scttlement and the rest of the region, in general the wilder,
colder, and more mountainous parts, as a district affected largely if
not exclusively by lumbering. Each of these two main types of land
use has had a profound effect upon the character and productiveness
of the forests of today.

ForEsT HISTORY OF THE FARMING DISTRICT

In the farming district practically the entire area came to be
covered by organized towns, most of them settled and 111corp0rated
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during the first half of fhe eighteenth century. A steadily increasing

arca was cleared for crops or grazing, and the remainder of the original
forest was utilized little by little for lumber and building material,
generally used locally ‘and manufactured in the small water mills
which were common in every town. Early census figures for Worcester
County, Massachusetts,* whose history is typical of most of the region,
show that the percentage of cleared land rose steadily until about
1830 and at its maximum included from 55 to 65 per cent of the total
land area, exclusive of ponds, swamps, etc.

About 1850, with the opening of the \West, the development of
the principal railroads, and soon afterward with the drain of the Civil
War, land abandonment set in in earnest. For a time the effect
upon the area in farms was partly neutralized by the clearing of new
land hitherto in forest; but the decline has continued down to the
present day so that nearly seven million acres were thus left to revert
to nature between 1880 and 1925. From 1850 on, while New England
farming and farming populations were rapidly declining, the old fields
and pastures were seeding up to new forest, much of it pure stands of
white pine. Meanwhile, as the local supplics of original forest dis-

appeared, wood-working industries, originating in the early towns and
“+ gradually developing with the improvement of markets and transporta-

tion, began to use these second-growth forests, many of which by 1890
had reached merchantable size. From that date to 1925, for wooden
boxes and woodenware alone, (ifteen hillion feet of pine lumber have
heen cut, over So per cent of which originated on old farms abandoned
since 1845.° At.a fair average yield per acre of 10,000 fect, taking
good stands with poor, this is equivalent to one and one-half million
acres and represents a manufactured value of not less than four
hundred million dollars. More than hall of this generous sum went
to the populations of the towns where the timber grew, an unearned

income whi¢h in many communities has gone far to keep the remaining

farms alive.®

Now that the use of old-ficld timber has been in progress for more
than a generation, still a third phase of land use, or, perhaps miore
advanced, and is represented by an immense
and increasing extent of cut-over area, much of it covered with com-

properly, disuse, is wel

paratively worthless stands of inferior hardwoods or underbrush, and

much of it a frequent prey to forest fire. At the same time, especially
i southern New Eneland where hardwood forests predominated, great
areas that had not been eleared for farms Tt were periodically cut for
focal wood supplies became more and more degencrate in composition
and vicor through the drain of repeated =prouting from the same
stumps with less and less renewal by new seedlings. Today in the up-
land farming districts of New England the amount of arca to be classed
only as woodland is at least 6o per cent, or a livtle more than what 1t
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was a hundred years ago. Nature has produced a second crop of
timber; but, according to any present or loreseeable use, the third
crop is a liability rather than an asset.

Foresr HisTOrRY orF tii LuMpiring DiIsTRICT

1f we now consider the history of forests in the northern or lumber-
ing district, we tind a similar but less rapid decline in value and
productiveness,  In the carlier days of lumbering, especially in the
state of Maine, only the larger, betler trees were cut, at first white
pine and later, as pine became exhausted about 1870, spruce, which
was for a Jong time the principal building material in New England.
Later, with the development of modern sawmills and more efficient
logping methods, the forests were cut more heavily. Always there has
been a steady reduction in the better species of timber trees; and,
though the earlier partial cuttings had a tendency to allow replace-
ments in the forest and thus keep it moderately productive, the lumber
arcas of the north as a whole showed a gradual increase in the relatively
inferior hardwood element as compared with spruce and pine. Here
alao, as in the farming district, cut-over lands were apt to burn
destructively and over large areas amd thus occasion a serious deteriora-
tion in the quality and quantity of forest production.

DerLeriox or i Forgsts

Thus in two centuries the people of New England have used
up all but a’ scant two million acres of an original forest covering
thirty-nine of the forty million acres included in the six states, Not
less than fifteen million of these acres became farm and pasture, of
which at least ten million have been abandoned to revert to forest
and thus accidentally to produce a supplementary crop of timber, the
best of which has now also been cut'down. There are still about
twenty-seven million acres in woodland, but of this more than half is
covered with comparatively valueless trees or undesirable species.
For a region two fifths of which is probably unfit for anything but the
growing of timber this situation is cconomically discouraging. But
even less favorable as related to the problem of restoring forests for
the future are the less obvious indirect effects produced by this period
of destructive or neglectful use upon the physical and biological
factors of the forest—for example, the condition and distribution of
tree species, the prevalence of pests, the fertility of soils, the fluctua-
tions of wild life. )

Errects or Forest \VEEDS

Today perhaps the greatest natural obstacle of all to successful
forestry, at least in central New England, is the extent to which forest:
weeds, both trees and underbrush, have multiplied as compared with
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the specics of greatest use and value. As long as most of the land was
occupicd cither with tillage or pasture or by the still uncut areas of
original forest in which only the long-lived and better timber trees
survived, the weed element remained in abeyance. Thus, during the
earlier abandonment of farm lands it was still white pine as the species
most adapted to prompt reseeding that took possession of the fields
and pastures; but, as time went on and more land was abandoned, the
light-sceded, fast-growing species—gray birch, pin cherry, poplar,
red maple, alder, to say nothing of many kinds of shrubs—were able
to rival the pine and outstrip the larger, heavier-seeded hardwoods
in spreading over vacant lands. Still further impetus was added to
the spread and development of forest weeds after the pine wood lots
began to be cut and left, as they almost invariably were, to come up
to a thicket of hardwoods. In such thickets the stock of valuable
seedlings that originated under the pine stand is gradually suppressed
by the faster-growing shrubs and forest weeds. Less rapidly but
nevertheless steadily a similar process has been going on in the wilder
regions where lumbering has been the only treatment of land. [ires
also, which only provide further arcas more adapted to poor than to
good species of trees, have aggravated the process. The increase in
forest weeds as compared with desirable timber trees during the last

two hundred vears is bevond estimate. Tn central New Focland 1ris
probable thar there are at least iive hundred aeres of forest weods o

one of good tmber, actual or prospecuve.

DETERIORATION OF SOIL

That our present woodland i1s 20 much of it intrinsically of little
use' is not the end of the trouble, Since the present associations
of species occur almost wholly as results of farm abandonment,
lumbering, or fire, they are often phyvsiologically unsuited to the sites
they occupy and therefore, in the absence of fire, tend gradually
to revert w soime other mixtures more adapted to the local factors
of soil and climate. Conversely, these temporary or transitional forests
may often have an injurious effect upon the current fertility of the
soil, so that, even where a given kind of timber may be commerciatly
valuable, it does not follow that it mav be safely reckoned upon as a
permanent forest crop for the Tand. 2\ case in point is the large area
of old-tield pine olready referred o, which has proved so valuable
a raw material for local woodworking industries during  the last
generation.  These stands, originating on medium to hetter =oils
often tmproved over their primitive condition by a cenwury of farming
or grazing, exhibited in early life a rapid growth,  Experience and
rescarch at the Harvard Forest™ have shown that =uch pine stands
gradually arrest most of the organic decomposition that in @ healthy
forest tends to maintain soil ferulity and at the same Gime exhaust
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the original top soil, so that at filty to sixty years of age their growth
suddenly fafls off. On the other hand, the replacement of such pine
stands with certain associations of deciduous trees has proved bene-
ficial by restoring under the more active influence of temperature,
moisture, and Hght, the metabolism of organic materials that is
indispensable to the productiveness of a forest soil. It is axiomatic
that cultivation and fertilization as applied to agriculture will always
be impracticable in forestry, The onlv way in which these processes
can be kept up in forests is by the use of such species as will maintain
the necessary decomposition of forest débris and favor the biclogical
influences—earthworms, fungi, etc—that supplement the action of
physical factors. Not all natural forests accomplish this, since in all
cases the gencral regional climate is the deciding factor; but many
associations are beneficial, especially il properly managed. To build
up a favorable forest soil may be the work of years, With our present
inferior second-growth forests, soils have widely deteriorated: first,
by the transition to unfavorable mixtures of species or stands of
inadequate density; and second, and often repeatedly, because forest
fires have consumed the organic element in the soil.

Ixsuct Pists axp [MiseEascs
This general transition from mised f{orests of older woods into
smaller stands of short-lived or enfechled trees has braught with
it increasingly favorable conditions for insect pests and disease. In
the original forests the absence of large areas of any one type of
vegetation of uniform age or condition prevented the undue develop-
ment of pests peculiar to any given species. In the woods of today
we find immense tracts of relatively unhealthy forest running strongly
to one type of mixture or often to pure stands and, in consequence
of their life history, less vigorous than the forests they have replaced.
How this has affected insects is indicated by the history of the white
pine weevil, a native insect and now one of the most destructive pests
of white pine plantations. Relatively harmless in the original forests, -
where pine did not-often grow in continuous bodies and where the
percentage of younger stands at any one time was low, this insect
found in the period of farm abandonment and the widespread rever-
sion of these lands to pure pine a [avorable environment on an immense
scale. Today the white pine weevil is so abundant and widespread
as to destroy a large part of the valuc of most pine stands within
its range. A

RELATION OF VWILD LIFE TO FOREST ENVIRONMENT.

Among biologists the essential control of wild life by the character
of the environment is admitted, if not yet understood in detail.
A significant example may be found in the way in which the known
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fluctuations of the partridge and the woodcock in central New England
have followed the progress of land abandonment, reversion to pine
. wood, and subsequently to various mixtures of hardwood. Neither
of these species was naturally abundant in the heavy forests of early
New England; but from 1870 to 1900, during the period of most
rapid reversion of old fields to forest, both species reached the greatest
abundance recorded by sportsmen. That the partridge has since
steadily declined in abundance and the woodcock, at least recently
and locally, increased may well be accounted for by the changes
that have taken place in the character of the cover and attendant
food supply.® -

The pine wood developed on old fields and pastures, together
with more or less hawthorn, running blackberry, viburnum, blue-
berry, apple trees, and birches. The process of change from shrubby
ficld to forest was gradual, and during the first twenty to thirty years
the combination of vegetation was ideal for the partridge—increasing
shelter, varied food plants, and open dusting places. From then on
the pine rapidly closed up; and most of the food plants, even the
old apple trees, were killed out. Since the bulk of the pine woodlands
reached this condition twenty to thirty wvears ago, the favorable
cover was reduced to the margins where the pine gave way to brushy
openings or bireh thickets more charactens=tic of recentdy abandoned
ficlds. Thus there was going on a provres=ive reduction in gnod cover
even before the logging activities of the thst generation.

But if the maturing and removal of the old-field pine has deprived
the partridge of more and more of his best habitat, the process has,
in manyv cases, accomplished the opposite for the woodcock., This
came about through the soil changes referred to above. In the soil
under a pine wood there are no earthworms, With the change to
certain species of hardwood, if the situation is not too wet or too dry,
the original bed of leaf litter disappears in from fifteen to twenty years,
the current fall of hardwood leaves decays almost annually, and
the resulting fine humus merges with the mineral soil, sometimes
to a depth of ten inches or more. There results a rich brown loam in
which earthworms are characteristically abundant. On many such
arcas, once the new forest has begun to close up, breeding woodcock
have appeared in numbers. This transformation is not universal but
is apparently contined to certain combinationsof sites and tree species.
In sum total, however, the change has taken place in favorable spots
over wide areas. Thus, there would secem to be reason for the recent
abundance of woodcock in northeastern covers.

Tor Frrere o New Excrasxp Foresrs

Looking to the future 1t is plain that, even thouglr rapid changes
in utilization and the recent decline in the demand {or native timber
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make it difficult to predict what kinds of forest should be the objec-
tive of forestry in the several regions, nevertheless, itis safe to expect
that from one fourth to one third of New England's area must be used,
il at all, as forest. If it is to be used as {orest, its permanence and
procdiuctiveness, whether for wood, safegunrding of stream flow.
protection of wild life, or recreation, will have to be secured by a
proper anderstanding and contral of the biological and physical
factors that have hitherto been so seriously upset.  Much of the
knowledge necessary for this kind of management is still lacking.
The required principles, however, are evident. In many ways the
conditions obtaining in the oviginal virgin forests were favorable, but
reproducing the complexities of their life history will not make a
productive forest. Their very stability involved also an undue
slowness of growth, a high percentage of defect, and, as compared
with ideal conditions, relatively inactive soils. On the other hand,
although much of our second-growth timber has had periods of excel-
fent commercial value and has exhibited very rapid growth-as in
the case of the white pine wood lot—such tvpes do not offer a safe
madel for sound forestry. Being in nearly every case the product of
human interference with natural conditions, these types are atmost
invariably unstable, both as to compesition of species and soil condi-
tions. The silviculture of the future will copy the virgin forest by
sclecting the most valuable, fast-growing, or hardy species so minged
as to secure the greatest possible mutuad protection fram inseets and
dizease, and the best influence upen soil metabulism and upon the
quality of wood. 1t will follow to some extent also the more uniform
density and concentrated production shown by the best of the second-
growth forests, in which, for brief periods at least and for certain tvpes,
timely exposures of the soil and the predominance of certain beneficial
species have produced high vields of wood as well as active fertility.
Whatever may prove to be the economic or social objectivés of New
England forest policy, it will be necessary in the long run to understand
and control an essential equilibrium of biological factors, on the.one
hand to avoid the wasteful complications of the natural process and, on
the other, to restore and maintain the resources in good timber and pro-
ductive soil that human occupation has by now so greatly reduced.

NOTES

! For additional biblographical data see the notes to Dean I S. Graves's paper
entitled Forest Lconomics and Policy in New England, in the present valume, pp..
224-236, below, For a general description of New England forests see R, C. Hawley
and A. ¥, Hawes, Foresiry in New England: A Handbook of Fastern Forest Manage.
ntent, New York, 1912; the same, Mannal of Foresiry for the Northeasterrs Usited
States, Being Veol, 1 of ' Foresiry in New England," Revised, New York, 1918, 1925.—
Epir, )
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* Life History of the Climax Forest on the Pisgal Tract, Wznche:ter New Hamp-
shire, Harvard Forest Study (unpublished manuscript).

*A. C. Cline and C. R. Lockard, Mixed White Pine and Hardwood, Petersham,
Mass., 1925 (Harvard Forest Bull. No. 8). [See also R. M. Harper, Changes in the
Forest Area of New England in Three Centuries, in Journ. of Foresiry, Vol. 16, 1918,
pPp- 442-451.—EDIT.]

‘Early decadal census of Worcester County, Massachusetts (original in posses-
sion of the American Antiquarian Society, Worcester, Mass.).

 Analysis of the Wooden Box Industry in New England: A Study Made Sfor the
New Hampshire Lumbermen's Association by the Harvard Forest, Distributed A mong
Members of the Industry by the New England Council, 1926,

8 R.W. Averill, W, B. Averill, and W. 1. Stevens, A Statistical Forest Survey
of Seven Towns in Central Massachusetts, Petersham, Mass., 1923 (Harvard Forest
Bull. No. 6).

" B. G. Griffith, E. W. Hartwell, and T. E. Shaw, The Evolution omels as Affected
by the Old Field WWhite Pine-Mixed Hardwood Succession in Central New England,
Petersham, Mass., 1930 (Ilarvard Forest Bull. No. 13).

® R. T. Fisher, Our Wild Life and the Changing Forest, in The Sportsman, Vol. 5,
March, 1929, p. 65.
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tion bulletin no. 123 [Harvard Forest],
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cutting and early weeding, Journal of Forestry 16:493-506 [Arnold
Arboretum].

The Management of the Harvard Forest, 1909-1919, Harvard Forest
Bulletin No. 1 {Archives].

The Harvard Forest at Petersham, Harvard Alumni Bulletin No. 22
829-835 [Archives].

The management of the Harvard Forest, 1909-1919, Harvard Forest
Bulletin No. 1, 27 pp. [Archives].

Note on the measurement of growth on large areas, Journal of
Forestry 20:586-588 [Arnold Arboretum].

Descent of the white pine woodlot: Introduction to the Harvard
Forest Bulletin No. 8: 7-14 [Archives].

Marketing Massachusetts forest products, The Hampden 7(2): 1-2
[unavailable at Harvard; published in Springfield MA by the
Hampden County Improvement League].

Notes on the Harvard Forest silviculture, Journal of Forestry
23:909-912 [Arnold Arboretum].

General marketing conditions in New Hampshire, Harvard Forest
Bulletin No, 10, Part I, pp. 7-12 [Archives].
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The Harvard Forest (Published by the visiting committee) [Harvard
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Our wildlife and the changing forest, The Sportsman, March
{availability unknown].

The Harvard Forest as a demonstration tract, Quarterly Journal
of Forestry, April 12 pp, [Archives and Arnold Arboretum].

New England forests; biological factors, in New England's
Prospects: 1933, American Geographical Society Special Publication
16:213-223 [Widener Library].

Forest survey in summarized sample survey of natural resources
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Association, Conference on Land Fconomic Survey, pp. 7-9
[availabllity unknown].

Fisher, R.T. and Terry, E.I. 1920 The Management of second growth
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[Arnold Arboretum].
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Department of Conservation, 69 pp. [availability unknown].
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